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Abstract: The Red Wattled Lapwing is an important bird of the agro-ecosystem of the Punjab state, feeding on in-
sects, seeds and nectar. The present study was carried out to gather information on the egg parameters 
(morphometry and its components), which is lacking for this species. The eggs were observed in the nest construct-
ed in the agricultural fields of Punjab Agricultural University (PAU), Ludhiana, Punjab. Egg length, width and weight 
were measured using vernier caliper and portable weighing balance, respectively, in laboratory. The egg parameters 
like egg volume, specific gravity and shape index were also calculated. Weight of egg components (yolk, albumen 
and shell) were also measured using weighing balance. Results revealed that average values of egg breadth, length 
and shape index were: 30.05±0.331 (mm), 41.29±0.573 (mm) and 72.83±0.930, respectively. Whereas whole egg 
weight, albumen weight, yolk weight, shell weight, albumen percentage, yolk percentage, shell percentage, egg vol-
ume and specific gravity were 17.49±0.634(gm),7.17±0.374 (gm), 9.05±0.233 (gm), 1.26±0.070 (gm), 40.84±0.941 
(%), 51.92±0.830 (%), 7.22±0.280 (%), 17.07±0.531(cm3) and 1.02±0.009 (gm/cm3), respectively. This study pro-
vides important information that can help the avian taxonomists in species classification, as bird’s egg diverges 
widely in shape, volume, weight and percentage of albumen, yolk and shell. Therefore, we can use the egg parame-
ters as additional information in bird systematic. 
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INTRODUCTION 
The Red Wattled Lapwing (Vanellus indicus) is a com-
mon and widespread wading bird of the Indian Sub-
continent (Sethi et al., 2011). The most distinguishable 
character of this bird is the fleshy red wattle in front of 
the eye and the red ring around the eye. Sexes are alike 
(Madhava and Botejue, 2009). It has characteristic 
loud alarm calls which are variously rendered as did he 
do it or pity to do it leading to colloquial names like 
the did-he-do-it bird. Usually seen in pairs or small 
groups not far from water but may form large flocks in 
the non-breeding season (winter) (Gupta et al., 2011). 
The bird’s egg is one of most complex and highly dif-
ferentiated reproductive germinal cell accumulates 
relatively enormous amounts of food substances (yolk 
and albumen material). Bird’s egg diverges widely in 
shape, volume, weight and the amount of yolk, albu-
men and shell. The shape of the egg is recognizable 
species characteristic. Species within a genus lay egg 
diverge widely from oval to conical shape, with one 
end rounded and the other more pointed (Al-Obaidi 
and Al-Shadeedi, 2012).  
Morphometrics in general refers to measurements of 
the body parts (Kabir et al., 2012). Egg morphometric 
parameters such as egg length, breadth, weight and 
shape index are relevant to a number of studies, such 
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as population and ecological morphology (Narushin, 
2005), predicting chick weight (Narushin et al., 2002), 
egg hatchability (Narushin and Romanov, 2002a,b), 
avian biology, taxonomy, classification and genetics. 
Internal egg quality parameters such as albumen 
weight and yolk weight are very important from nutri-
tional and cholesterol content for human consumption 
(Sparks, 2006). Both internal and external egg parame-
ters are affected by genotype. Genetic differences in 
eggshell quality characteristics exist between species, 
and between breeds, strains and families within the 
lines. Genotype has direct influence on egg weight and 
eggshell characteristics (Hrncar et al,. 2014). 
Studies on varied aspects on avian ecology in recent 
past have been extensively carried out by Gupta and 
Bajaj, 2000, Gupta and Kumar, 2009, Gupta et al., 
2010. However, no such information is available on 
egg parameters of Red Wattled Lapwing (Vanellus 
indicus). So, in view of the above details present study 
was planned to provide first hand data on egg parame-
ters of Red Wattled Lapwing (Vanellus indicus) in 
agricultural ecosystem of Punjab. 
MATERIALS AND METHODS 
Nine Red Wattled Lapwing (Vanellus indicus) freshly 
laid eggs were collected from different nests (9 nests) 
 without developed embryo from agricultural fields of 
Punjab Agricultural University, Ludhiana, Punjab from 
8th April to May 3rdof 2013 and brought to laboratory 
and stored in refrigerator at 4ºC until analysis. Egg 
length (mm) and width (mm) were measured using 
digital vernier caliper while egg weight (g) was meas-
ured using a portable digital weighing balance. Egg 
volume was estimated from length (L) and breadth (B), 
data were calculated using an empirical formula 
((0.457)×(L)×(B2)×10-³ml) calibrated to Northern Lap-
wing eggs by Galbraith, (1988). Specific gravity (Egg 
weight (g)/Egg volume (cm3)) and shape index ([egg 
width/egg length] ×100) were determined according to 
Stadelman and Cotterill, (1995). Weights of the egg 
shell, yolk and albumen materials were determined 
using an electronic weight balance after cracking the 
shell and separating the yolk from albumen materials. 
Percentages of egg components (shell, yolk and albu-
men materials) as a ratio to total egg weight were de-
termined by using the equation (Egg weight (gm)/Egg 
weight (gm) × 100) (Stadelman and Cotterill, 1995). 
The values were expressed as mean ± standard error. 
RESULTS AND DISCUSSION 
Egg parameters have not been reported to our 
knowledge for any lapwing species in the wild. The 
mean values of the egg length, egg breadth, egg shape 
index, egg weight, egg volume, egg specific gravity, 
egg shell weight, egg yolk weight, egg albumen 
weight, egg shell %, egg yolk % and egg albumen % 
of Red Wattled Lapwing eggs are shown in Table 1.  
In general eggs of birds have oval shape with little 
distinction among species. Despite of little distinction 
the shape of eggs has been considered as an essential 
element to portray species of birds. In this study the 
eggs of Red Wattled Lapwing demonstrated compara-
ble ovalish shape with one end rounded and the other 
pointed, subsequently they were practically indistinc-
tive with eye the extent that shape was concerned ex-
clusively without regard to size and shading. The 
shape of egg can be expressed numerically by the 
shape index. The shape indices of Red Wattled Lap-
wing eggs demonstrated the range from 67.18 to 75.8 
which was lower than Pheasant, Chukar, Quail, Guinea 
fowl  egg (79.63, 77.30, 78.93, 79.57, respectively) 
(Song et al,. 2000). 
Weights of egg albumen (7.17 g) and yolk (9.05 g) 
were significantly higher in the present study as com-
pared to egg albumen (3.70 g) and yolk (5.00 g) 
weights recorded by Kabir et al. (2012) in Quail. But 
egg shell weight recorded by Kabir et al,. 2012 in 
Quail was higher as compared to Red Wattled Lap-
wing eggs (1.26 g).  
The proportions of yolk, white and shell in the eggs of 
birds vary greatly between species (Romanoff and 
Romanoff, 1949). The eggs of species with precocial 
development, particularly waterfowl, have large yolks 
(about 35% egg weight) compared to the eggs of birds 
with altricial development (about 20% egg weight) (Al
-Obaidi and Al-Shadeedi 2012). According to this 
study, Red Wattled Lapwing had the largest proportion 
of yolk (51.92%), which is relatively higher than 
Pheasant, Chukar, Quail, Guinea fowl egg (35.7%, 
33.9%, 31.4%, 30.6%, respectively). Proportions of 
albumen to the total egg weight were higher in Pheas-
ant, Chukar, Quail, Guinea fowl egg (55.6%, 57.4%, 
61.2%, 55.9%, respectively) (Song et al,. 2000) as 
compared to Red Wattled Lapwing (40.84%). 
Egg volumes of Dove and Quail recorded by Kabire et 
al,. (2012) as 9.05±0.84 and 9.59±0.81 cm3 respec-
tively, were found lower as compared to Red Wattled 
Lapwing eggs (17.07 cm3). Specific gravity of an egg 
indicates the quantity of shell relative to other compo-
nents of the egg. Differences in specific gravity among 
eggs of similar weights are mainly due to variations in 
the amount of shell (Butcher and Miles, 1991). Ac-
cording to Rayan et al,. (2010), specific gravity of 
layer breeder hens at different ages (25, 47 and 61 
weeks) is 1.070, 1.070 and 1.067 gm/cm³ respectively. 
The present results lend support to the findings of 
Rayen et al, ( 2010). 
Conclusion 
Generally, it can be concluded that  Red Wattled Lap-
wing eggs had large proportion yolk content, its chicks 
show precocial development. It was also observed that 
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Parameters (n=9) Maximum Minimum Mean± SE 
Egg breadth (mm) 31.36 28.68 30.05±0.331 
Egg length (mm) 44.1 38.61 41.29±0.573 
Egg shape index 75.8 67.18 72.83±0.930 
Egg weight (gm) 19.94 15.54 17.49±0.634 
Egg albumin weight (gm) 9.19 5.6 7.17±0.374 
Egg yolk weight (gm) 10.2 8 9.05±0.233 
Egg shell weight (gm) 1.55 0.93 1.26±0.070 
Egg albumin (%) 46.49 36.02 40.84±0.941 
Egg yolk (%) 56.6 46.54 51.92±0.830 
Egg shell (%) 8.37 5.27 7.22±0.280 
Egg volume (cm3) 19.19 15.11 17.07±0.531 
Egg specific gravity (gm/cm3) 1.06 0.96 1.02±0.009 
Table 1. Egg Parameters of Red Wattled Lapwing. 
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 external and internal egg parameters of Red Wattled 
Lapwing are significantly different from other bird 
species. The present report provides important infor-
mation that can help the avian taxonomists in species 
classification. 
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